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Poster 75. Androgenic response of Nebraskan winter wheat (Triticum aestivum L.) varieties to 
isolated microspore culture for doubled haploid plant production.
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Isolated microspore culture based androgenesis is being used for production of haploid (H) and doubled haploid (DH) 
plants in wheat. This technique can facilitate the efficiency of wheat breeding and genetic mapping as well as research 
in functional genomics and gene expression. Until now there was no report of microspore culture in Nebraskan winter 
wheat varieties. The objectives of the present report were to (1) study the androgenic response of Nebraskan winter 
wheat varieties and (2) establish efficient procedure for green DH plant regeneration. Three Nebraskan winter varieties 
(Anton, Antelope, and Camelot) were used. The spikes were collected from greenhouse-grown plants when microspores 
were at mid-late to late-uninucleate stage. For each batch of pretreatment, anthers from 16 spikes were pretreated in 
solution B at 25°C for 4–5 days followed by microspores isolation (no cold pretreatment). For cold pretreatment, anthers 
were incubated at 4°C for additional five days. The numbers of embryogenic microspores, multicellular, and embryo-like 
structures were recorded and analyzed. Compared to no cold pretreatment, a cold pretreatment increased the number of 
embryogenic microspores significantly in Anton by two fold, but no significant differences between the two pretreat-
ments were observed in Camelot and Antelope. In vitro development of microspores into multicellular and embryo-like 
structures were quicker in Camelot than Anton and Antelope. The green plants were regenerated in all three varieties 
following both cold and no cold pretreatment. The number of regenerated green plants per batch of pretreatment was four 
(no cold) and eight (cold) in case of Antelope. However, for Anton and Camelot, there was one green plant per batch in 
both the cold and no cold treatments. It seems that higher number of embryogenic microspores due to cold pretreatment 
in Anton was not regenerated into proportionate number of green plants. An experiment is under progress to determine a 
similar response in Camelot and Antelope. This is the first report of androgenic response of Nebraskan winter wheat va-
rieties. We believe that this method will be a beneficial tool in our wheat breeding efforts. However green plant regenera-
tion frequency needs to be increased for cost-effective use.
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Meiotic recombination, the basis of genetic mapping is not uniformly distributed across the genome. The regions of 
high and low recombination that result in uneven map resolution across the chromosomes are evident across many 
grass genomes including wheat (Triticum aestivum L.). Recombination is believed to be linked to the double-stranded 
DNA break and repair, a phenomenon highly dependent on the chromatin state. Radiation hybrid (RH) maps have been 
proposed to provide i) higher, ii) be more uniform resolution than genetic maps, and iii) to be independent from recom-
bination constraints. We generated an RH panel for mapping of wheat chromosome 3B and used it to test these three 
assumptions. Our RH map contains 541 markers anchored to chromosome 3B BAC contigs. Detailed comparisons with 
a genetic map of similar quality confirmed that i) the resolution of the RH map was 10.5X higher and ii) six times more 
uniform. We identified a strong interaction (r = 0.879 at p = 0.01) between the DNA repair mechanism in mitotic cells 
and the distribution of crossing-over events in meiotic cells. We could explain this finding only by admitting the possibil-
ity that the DNA repair mechanism is affected by the chromatin state in a way similar to the effect that chromatin state 


